The effects of methyldopa and alprenolol were compared in I5 patients with previously untreated essential hypertension. The patients were randonly allocated to start treatment with one of the drugs. All 
In recent years adrenergic beta-receptor-blocking agents have attracted increasing attention as antihypertensive agents (Paterson and Dollery, I966; Prichard and Giulam, I966; Tibblin and Ablad, I969; Zacharias and Cowen, I970; Zacharias et al., I972; Bengtsson, I972; Hansson et al., I972) . The present report deals with a comparison of the established antihypertensive drug methyldopa and alprenolol, a beta-blocking agent which has some intrinsic stimulating activity (Ablad, Brogard, and Ek, I967; Johnsson et al., I969; Sannerstedt et al., I97I, I972) .
Subjects and methods
The trial comprised IS male patients with previously undetected essential hypertension. The patients were admitted to the trial if the pressure measured in the sitting position and subsequently in the supine position after five minutes' rest and determined within two weeks of the pressure in the sitting position were both above i immHg diastolic. Applying the WHO classification, 14 patients were classified as stage i and i patient as stage 2. Ages and some background data are shown in Table i .
The study was designed as a crossover trial. The patients were randomly allocated to either drug. Group i consisted of those who later turned out to have started with alprenolol (N = 7), and group 2 consisted of those Received i x JulY I1973. starting with methyldopa (N= 8). A starting dose of 400mg daily of alprenolol (Group I) or 750 mg daily of methyldopa (Group 2) wasused. Alprenolol was given as a sustained release preparation twice a day and methyldopa three times a day. The commercially available preparations were used.
The patients were instructed to take doses at 8 am and 8 pm. When on methyldopa treatment the third dose was taken between I and 2 pm.
No other drug but the trial drug was administered during the study.
If after four weeks of initial treatment, the patients had a systolic and diastolic blood pressure below i6o and 95 mmHg, respectively (responders), the dose was not further increased. Otherwise the daily dose was increased to 800 mg of alprenolol or 1500 mg of methyldopa. No further dose adjustments were made during the trial. All patients were maintained on the final individual dose level for 8 weeks.
The initial treatment period of 3 months (Period I) was then followed by a 4-week 'wash-out period' when placebo tablets were given twice a day. After the 'washout period' the patients were switched over from alprenolol to methyldopa and vice versa (period II). Otherwise the second treatment period (period II) was identical to the first.
The staff performing the present trial was divided into two parts. One physician supplied the patients with the trial drugs and also served as the patients' principal physician. Another physician, with no knowledge of the actual treatment, handled all blood pressure measurements and recorded adverse effects according to a I286 Vedin, Wilhelmsson, and Werkd (Scheffe, I953) .
Results
The responses of the individual patients with regard to resting supine pressures are presented in Table 2 .
One patient (Case 4) suffered an acute nonfatal myocardial infarction during the initial methyldopa treatment and was excluded from the evaluation.
On entrance to the trial there was no significant difference in blood pressure between the two groups either supine, standing at rest, or during exercise. After the initial treatment period and the 'wash-out period', however, S of the 7 patients initially treated with alprenolol (group I) failed to return to the initial supine pressure levels ( Table 2 ).
The systolic and diastolic pressures recorded after the 'wash-out period' in group i remained significantly lower than the initial pressures (P <o os) (Fig.) . The statistical model for analysis of crossover data was thereby destroyed, and the results are therefore presented in the following way. i) Blood pressures and heart rate on each drug compared to initial levels for each group, supine and erect.
2) Comparison of alprenolol (group I) and methyldopa (group 2) during period I, supine and erect. Alprenolol significantly reduced both systolic and diastolic readings with the participants supine. Similar reductions were observed after 2, 4, and 8 minutes of standing (Table 3) .
The heart rate was not significantly lowered either supine or standing (Table 4) . Group 2 The average pressures resulting from methyldopa treatment were i68 ± 6o mmHg systolic and 107 ± 2*8 mmHg diastolic corresponding to a mean decrease of 7 mmHg systolic and 5 mmHg diastolic. The final pressures were not significantly different from the initial pressures (Table 2) .
The effect of methyldopa on standing systolic and diastolic blood pressures was less than for alprenolol (Table 3) . After two minutes of standing the blood pressure was lowered by I4 mmnHg systolic and 9 mmHg diastolic. This erect diastolic difference was significant (P <o0o2) .
The heart rate was not significantly changed either supine or standing (Table 4) . Resting supine Final dosage levels of alprenolol (group i) produced supine systolic and diastolic pressures significantly lower than methyldopa (group 2) (P <o oos) ( Table 2 ). There was no significant difference in resting supine heart rates between the two groups (Table 4) . Erect During treatment with the final doses and after two minutes of standing the mean arterial systolic and diastolic blood pressures in group i (alprenolol) were I34 ± 5.5 numHg systolic and 109 ± 3g9 mmHg diastolic, compared to i67 ±65 mmHg systolic and II2 + 2-2 mmHg diastolic for group 2 (methyldopa) ( Table 3 ). The systolic pressures differ significantly (P < ooi). These findings are corroborated after 8 minutes (P < o0os). A comparison of the heart rates in both groups showed no significant differences ( Alprenolol lowered the heart rate in both groups, most obviously in group 2 (2I beats/min, P <o-oi) (Table 4) .
5) Number of responders to each drug at each dosage level
Patients with post-treatment pressures below i6o mmHg systolic and 95 mmHg diastolic were defined as responders, and 9 patients showed a satisfactory response to treatment with alprenolol. The corresponding figure for methyldopa was 4 patients.
Among the responders, 400 mg daily of alprenolol produced a satisfactory blood pressure response in 3 patients. Thus, the remaining 6 alprenolol responders required 8oomg daily. One patient responded satisfactorily to a daily dose of 750 mg of methyldopa and the remaining 3 patients thus responded to I500 mg daily. Those 4 patients all received methyldopa as the second drug. 6) Laboratory findings and subjective sideeffects There were no instances of haemolysis or positive Coombs tests. Two patients developed rise in SGOT during methyldopa treatment (I 5 g daily). These returned to normal after change of therapy.
There were no great differences in subjective side-effects between the two trial drugs (Table 5) .
One patient (Case ii) had such severe subjective adverse drug effects (depression) after three months of methyldopa (Ip5 g daily) that this treatment would have had to be discontinued. However, the patient was due for a change of treatment accord- Bengtsson, 1972; Hansson et al., I972) .
The published reports seem to contain no direct comparative trial of beta-blockers and methyldopa. When designing the present study, it was difficult to define comparable dosage levels of these two agents which differ in their sites of action. Two commonly used and accepted dosage levels for each drug were therefore used in order to obtain an optimal response in each patient and the effects of the final dosage levels of both drugs have been compared.
All variables under study were recorded blindly as regards type of treatment. The differences between the two drugs, i.e. with regard to the heart rate, were never sufficient to disclose the type of treatment to the observers during the course of the study. The significant reduction of the exercise heart rate during alprenolol supports the impression of good patient co-operation with regard to tablet intake.
The patients were selected in order to obtain a sample as homogeneous as possible with regard to sex, age, freedom from previous antihypertensive treatment, and stage of the disease. It was hoped that this would decrease the necessary size of the sample.
An interesting finding was that the group initially receiving alprenolol did not reurn to the initial pressure levels after 3 months of active treatment and i month of placebo. The reason for this sustained effect of alprenolol is unclear. The antihypertensive effect of beta-blockers is probably due to many factors. The most important one seems to be reduction of the cardiac output due to blockade Comparative study of alprenolol and methyldopa in previously untreated essential hypertension I29I of the cardiac beta-receptors. This effect may be observed during acute experiments and is probably the cause of the almost immediate reduction of blood pressure given by these drugs. However, beta-blockers also seem to produce a delayed effect on the arterial blood pressure. This latter effect is apparent after I to 2 months (Paterson and Dollery, I966; Prichard and Gillam, I966; Zacharias et al., I972) . Prichard and Gillam (I969) have suggested that this delayed effect is due to 'resetting' of the baroreceptors. This effect probably also disappears slowly.
This 'delayed' effect on the arterial blood pressure is probably not unique for beta-blockers. The reason why methyldopa did not induce the same long-lasting effect on the blood pressure as alprenolol in the present study might be due to a different haemodynamic pattern with this drug, with less pronounced effects on the 'resetting' mechanism.
Other factors may be involved in the delayed return to the initial pressure levels of the patients starting with alprenolol. It is now established that beta-receptor blockade reduces the peripheral renin activity (Winer et al., I969) . Laragh has presented the theory that the induced change in peripheral renin activity is the primary factor underlying the antihypertensive effect of beta-adrenergic blockade (Buhler et al., I972) . This theory, however, has been questioned by other investigators (Hansson and Zweifler, 1973) . It is unlikely that the probable changes in peripheral renin activity during treatment with alprenolol are responsible for the difference between the two trial durgs since methyldopa also lowers the peripheral renin activity (Mohammed et al., I969) .
On the other hand, it may be possible that the more pronounced blood pressure lowering during alprenolol is related to a normal peripheral resistance which has been suggested for propranolol (Tarazi and Dustan, I972) . This effect on the peripheral resistance may, however, be related only to the prolonged pressure reduction per se which may modify the structure of the wall of the peripheral resistance vessels (Sivertsson, I970) .
In the present series, only alprenolol produced a statistically significant effect on the supine and erect systolic and diastolic arterial blood pressures compared to the pressures before active treatment. The reduction is of the same order of magnitude at each dosage level as has been found by other investigators (Tibblin and Ablad, I969; Bengtsson, I972) .
The reduction of the arterial pressure during treatment with methyldopa is less than that reported by other investigators (Oates et In the group of patients initially treated with methyldopa and then with alprenolol, alprenolol produced a more pronounced reduction of blood pressure. However, alprenolol was favoured in comparison to methyldopa in this group, since it was introduced as the second drug.
In most of the above-mentioned studies methyldopa was not studied singly. The limited response to methyldopa in the present study is in accordance with previous experience, but most authors would like to have a saluretic agent routinely given together with methyldopa in order to get the best benefit with this agent. We purposely avoided this as we wanted to compare the effect of the drugs without interference from other agents.
A controlled comparative trial of propranolol and methyldopa was recently published (Brahm, I973) . No difference with regard to pressure effects could be detected, but it should be noted that fixed doses of hydrochlorothiazide were administered throughout the study, and that the duration of the treatment periods was not fixed.
Systolic blood pressure during exercise could not be shown to be significantly lower during treatment than before. There was no trend towards one drug being superior to the other. (Sheps et al., I963) . Raised SGOT levels were found in 2 of our patients. Heavy sedation and frank depression were found in i patient treated with Ip5 g of methyldopa daily. Otherwise there were no differences between the drugs. In no case did bronchoconstriction, bronchial asthma, or cardiac decompensation occur during treatment with alprenolol. In the patient with myocardial infarction there was never any reason to assume that the trial drug had any causal connexion with the outcome.
The limited number of patients restricts the possibilities of drawing generalized conclusions from the present results, but the evidence suggests that in the doses tested alprenolol has greater potency than methyldopa as an antihyperten- 
